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(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit only a light in an appropriate ' 
wavelength area even in the case of reducing the number of layers in a 
film formed on a substrate by forming a wavelength selective 
transmission film on at least one face of-color glass forming the 
substrate. 

SOLUTION: In an image pickup part 30 of the fluorescent observation 
endoscope device, a fluorescent filter 35 transmits only a fluorescent 
component out of light incoming from an eyepiece 1 6 through a 
detachable reflecting mirror 32. The fluorescent filter 35 has 
vapor-deposited films (equivalent to a wavelength selective 
transmission film layer) formed on both faces of color plate glass 
forming a substrate that does not transmit light in a shorter wavelength 
area than light of about 400nm. This vapor-deposited film is composed 
of a vapor-deposited film of 50 layers with a film thickness of 1 75nm 
formed by vapor-depositing material with a reflective index of 2.249 and 
material with a reflective index of 1.489 alternately on one face of the 
substrate, for instance, and a vapor-deposited film of 47 layers with a 
film thickness of 113nm formed by vapor-depositing material with a 
reflective index of 2.249 and material with a reflective index of 1 .489 
alternately on the other face of the substrate. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light filter characterized by the bird clapper from the wavelength-selection transparency membrane layer 
which is the light filter which makes only the light of a predetermined wavelength field penetrate, and is formed at least ir 
one side of the colored glass which makes a substrate, and the aforementioned colored glass. 

[Claim 2] The light filter according to claim 1 with which light of the aforementioned predetermined wavelength field is 
characterized by being the light of a 480nm - 590nm wavelength field. 

[Claim 3] The light filter according to claim 1 with which the aforementioned colored glass is characterized by having the 
property which does not penetrate light with a wavelength of less than 400nm. 

[Claim 4] It is arranged in the lighting optical path between the body tissues which serve as a light source lamp which is 
characterized by providing the following, and which is made to generate lighting light, and a photographic subject. It is 
arranged in the observation optical path between the observation sections for observing the filter for excitation light 
which penetrates only the excitation light of wavelength which generates fluorescence from the aforementioned body 
tissue among the aforementioned lighting light, and the aforementioned body tissue and its image. Fluorescence 
observation endoscope equipment which has the filter for fluorescence which shades the aforementioned excitation light 
and penetrates the aforementioned fluorescence Colored glass to which the aforementioned filter for excitation light 
and/ or the aforementioned filter for fluorescence make a substrate The wavelength-selection transparency membrane 
layer formed at least in one side of the aforementioned colored glass 
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. * NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the light filter which makes only the light of a 
Predetermined wavelength field penetrate, and the fluorescence observation endoscope equipment using the light filter. 

[Description of the Prior Art] Generally, fluorescence observation endoscope equipment consists of lighting optical 
system for irradiating the excitation light of specific wavelength at the body tissue as a photographic subject, and 
observation optical system for observing the fluorescence emitted from the body tissue excited by this excitation light 
This lighting optical system is equipped with the light source lamp and the filter for excitation light which penetrates only 
excitation light among the lighting light injected from this light source lamp. Moreover, observation optical system is 
equipped with the filter for fluorescence which penetrates only the fluorescence generated from a body tissue and is led 
to the observation section while cutting excitation light. The fluorescence emitted from a body tissue is compared with 
excitation light, and is a very feeble light. Therefore, in order to prevent the invasion of the excitation light by the side of 
the observation section from which fluorescence observation becomes difficult in production with the above-mentioned 
filter for excitation light and the above-mentioned filter for fluorescence, it is necessary to produce both filters so that 
the transmitted wave length field of the filter for excitation light and the transmitted wave length fields of the filter for 
fluorescence may not overlap. 

[0003] The conventional filter for excitation light and the conventional filter for fluorescence were produced by forming a 
vacuum evaporationo film in the heat-resistant white-board glass which makes a substrate, for example, the filter for 
fluorescence was produced by forming the vacuum evaporationo film which consists of a film on which two kinds of 
several said layers matter which the white-board glass substrate boiled on the other hand, and was described above was 
put mostly by turns while forming the vacuum evaporationo film which consists of a film which put by turns about 50 
layers of two kinds of matter which has a mutually different refractive index on one side of a white-board glass substrate 
Moreover, it was produced when the filter for excitation light also formed a vacuum evaporationo film for two matter with 
which refractive indexes differ to both sides of a white-board glass substrate in piles by turns, respectively 
[0004] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the conventional filter for 
excitation light and the conventional filter for fluorescence. Drawing 5 is a graph which shows the part light-transmission 
property of the filter for excitation light produced by the method mentioned above, and the filter for fluorescence. As 
shown in drawing 5 , the filter for excitation light penetrates only the light of a wavelength field shorter than about 460nm 
light. On the other hand, the filter for fluorescence will also penetrate the light of a wavelength field shorter than about 
370nm [ besides the light of a 480nm - about 585nm wavelength field ] light. 

[0005] Thus, the light of a wavelength field shorter than the about 370nm light which penetrated the filter for excitation 
light had also made the conventional filter for fluorescence penetrate. That is, it had had the field where the 
transparency field of the filter for excitation light and the transmitted wave length fields of the filter for fluorescence 
overlap. Therefore, when it was used for the fluorescence observation endoscope equipment which mentioned above 
these filters for excitation light, and the filter for fluorescence, the excitation light irradiated by the body tissue 
penetrated the filter for fluorescence, it invaded into the observation section side, and there was a possibility that 
fluorescence observation might become difficult. 

[0006] If it forms by the number of layers with more 20-30 layers than the number of layers which described above the 
vacuum evaporationo film of for example, the filter for fluorescence, since the transmitted wave length field of the filter 
for fluorescence can be made into a 480nm - about 585nm wavelength field, this problem is avoidable. However, when 
the number of layers of a vacuum evaporationo film was made [ many ] not much, the routing accompanying vacuum 
evaporationo film formation increased, cost went up, and also there was a possibility that possibility that in accordance 
with time a vacuum evaporationo film will exfoliate from the substrate of the filter for fluorescence, and the filter for 
fluorescence will spoil a function might become high. 

[0007] Let it be a technical problem to offer the fluorescence observation endoscope equipment which this invention can 
be made in view of the above-mentioned problem, can compare with a light filter with possible making only the light of a 
proper wavelength field penetrate even if it lessens the number of layers of the film formed in a substrate at the former, 
and can perform fluorescence observation of a body tissue proper. 
[0008] 

[Means for Solving the Problem] The following composition is used for this invention in order to solve the 
above-mentioned problem. That is, invention of a claim 1 is a light filter which makes only the light of a predetermined 
wavelength field penetrate, and is characterized by the bird clapper from the wavelength-selection transparency film 
formed at least in one side of the colored glass which makes a substrate, and the aforementioned colored glass. 
L0009J Since according to invention of a claim 1 it is constituted when a light filter forms a wavelength-selection 
transparency membrane layer at least in one side of colored glass which makes a substrate, it can compare, when using 
white-board glass as a substrate, and the part light-transmission property of the grade which is the stage of colored 
glass can be given. For this reason, the number of layers of the wavelength-selection transparency membrane layer 
formed in colored glass can be lessened. 

[0010] The light of the aforementioned predetermined wavelength field is good here also as a light of a 480nm - 590nm 
wavelength field (claim 2). However, the part light-transmission property of a light filter can be suitably set up according 
to the use of a light filter. 
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[001 1] Moreover you may constituti^-ed I glass so that it may have the property whicfles not penetrate the light 
of a less than 400nm wavelength fieldlHaim 3). However, the part light-transmission property of colored glass is not 
asked as long as a light filter will be in the state of holding a proper part light-transmission property, by forming a 
wavelength-selection transparency membrane layer in colored glass. 

[001 2] Moreover, the wavelength-selection transparency membrane layer may be formed with the single matter and may 
be formed by two or more matter. Moreover, the formation method of a wavelength-selection transparency membrane 
layer is not asked as ong as the light filter which has a proper part light-trans.mission property by this membrane layer 
formation is producible. For example, a wavelength-selection transparency membrane layer may be formed by vacuum 
evaporationo, may be formed by sputtering, and may be formed by dip coating. 

[001 3] Invention of a claim 4 is arranged in the lighting optical path between the body tissues which serve as a light 
source lamp made to generate lighting light and a photographic subject. It is arranged in the observation optical path 
between the observation sections for observing the filter for excitation light which penetrates only the excitation light of 
wavelength which generates fluorescence from the aforementioned body tissue among the aforementioned lighting light 
and the aforementioned body tissue and its image. It is fluorescence observation endoscope equipment which has the ' 
filter for fluorescence which shades the aforementioned excitation light and penetrates the aforementioned fluorescence 
This fluorescence observation endoscope equipment is characterized by the bird clapper from the wavelength-selection ' 
transparency membrane layer by which the filter for excitation light and/or the aforementioned filter for fluorescence are 
[0014] 6 colored S'ass which makes a substrate, and the aforementioned colored glass. 

drawing" 18 "* 8 ° f ^ lnVention:l Hereafter . * h e gestalt of operation of this invention is explained with reference to a 

[Composition of fluorescence observation endoscope equipment] First, the fluorescence observation endoscope 
equipment by this operation gestalt is explained. Drawing 1 is the whole fluorescence observation endoscope equipment 
block diagram. In drawing 1 the profile of the fluorescence observation endoscope equipment is carried out, it consists 
of an endoscope 10. the light source section 20, and the image pck-up section 30, and the monitor 50 is connected to 
the image pck-up section 30 through the video transfer device 40. 

[0015] The endoscope 10 is equipped with the insertion section 1 1 in which a nose of cam makes the point of an 
endoscope 10, the control unit 12 by which the end was connected with the end face of the insertion section 11 and the 
light guide interconnecting tube 13 which extends from the peripheral face of a control unit 12. Eye contacting part 12a 
which connects an endoscope 10 and the image pck-up section 30 is prepared in the other end of this control unit 12 
Moreover, connector 13a which connects an endoscope 10 and the light source section 20 is prepared in the end of the 
light guide interconnecting tube 1 3. 

E? )18 ?j , ?u th ? endosc ?P e 1°- the ° ther end of a control unit 12 is covered from the nose of cam of the insertion section 
1 1 , and the image-guide fiber bundle (henceforth IGFB ) 14 is arranged. Moreover, at the nose of cam of the insertion 
section 1 1, an observation port 18 and the object optical system 15 as which the light which penetrated the observation 
rnm-»T i »!? completed as a Photographic subject's image in the incidence end face of IGFB14 are arranged 
* .^c J o M ^ reOVer ' e y e , contactin g P a rt 12a, the ocular 16 for observing the image injected from the injection end face 
of IGFB 14 is arranged. However when this ocular 16 connects the image pck-up section 30 to eye contacting part 12a 
!o m «Tf J° the P °/ rt '° n ° f ZE RODIOPUTORI and carries out image formation of the image of the injection end face of 
I0.FB14 by image formation optical-system 30a within the image pck-up section 30. Therefore, by the object optical 
system 15, image formation of the light which penetrated the observation port 18 is carried out as a photographic 
subject s image, it is transmitted to eye contacting part 12a through IGFB14, and is introduced into the image pck-uo 
section 30 through an ocular 16. 

[0018] Moreover in the endoscope 10, the point of an endoscope 10 is covered from the end of connector 13a, and the 
light guide fiber bundle (henceforth LGFB ) 1 7 is arranged. The incidence end face of this LGFB1 7 is arranged towards 
the inside of the light source section 20 by connecting connector 13a to the light source section 20. On the other hand 
the injection end face of LGFB 17 is arranged in parallel with the object optical system 1 5 mentioned above The 
uminous-intensity-distribution lens 19 is arranged ahead of the injection end face of this LGFB15 This 
luminous^ntensity-distribution lens 19 extends the diameter of the flux of light of the lighting light from the injection end 
~,rL°«I zl *u a " .'" um,nate _ *• range of a photographic subject (image pck-up range) by which image formation is 
carried out to the incidence end face of IGFB 14 with the object optical system 15 

[0019] The light source lamp 21 which used the xenon lamp is arranged in the position which counters the incidence end 
face of LGFB17 in the light source section 20. This light source lamp 21 emits the white light as a lighting light. With the 
reflecting mirror arranged back [ the ], it converges on the incidence end face of LGFB1 7, and incidence of the lighting 
light emitted from this light source lamp 21 is carried out. 

[0020] The filter 22 for excitation light which penetrates the excitation light component (component with a wavelength of 
JbOnm - 460nm) of fluorescence among the light emitted from the light source lamp 21 is arranged free [ insertion and 
detachment J to the lighting optical path by the solenoid which is not illustrated at the lighting optical path between the 
light source lamp 21 and the incidence end face of LGFB1 7. That is, at the time of observation, it usually evacuates out 
of a lighting optical path, and the filter 22 for excitation light is inserted into a lighting optical path at the time of 
fluorescence observation. Incidence only of the excitation light is carried out to the incidence end face of LGFB17 at the 
time of fluorescence observation as a lighting light by this. When the body tissue from which this excitation light serves 
tissue '° SU lrradiates ' the fluorescence of a 480nm - about 600nm wavelength field is emitted from a body 

[0021] In the image pck-up section 30, CCD camera 31 for observation is usually arranged at the position as for which 
the flux of light of image formation optical-system 30a carries out image formation. A photographic subject's usual 
observation image by which image formation was carried out with the ocular 16 is introduced into this CCD camera 31 
Moreover, CCD camera 41 for fluorescence observation is arranged in the position parallel to CCD camera 31 . These " 
n^oo? a 7 iera , S cameras 41 are connected to the video transfer device 40, respectively 

LO022J Usually, between CCD camera 31 for observation, and the ocular 16, the reflective mirror 32 which bends the 
optical axis of an ocular 16 is installed free [ insertion and detachment ] by being inserted on the optical axis of an 
ocular 6. It is in the state where it usually evacuated from the optical path of the light which it is injected from an 
ocular 16 and carries out incidence to CCD camera 31 at the time of observation, predetermined angle-rotation-crosses 
at the angle of 45 degrees to the optical axis of an ocular 1 6 centering on the rotation shaft prepared in the edge by the 
side of an ocular 16 at the time of fluorescence observation, and this reflective mirror 32 bends the optical axis of an 
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- ocular 1 6 at the angle of 90 degr^^B 

[0023] On the optical axis of thel^t bent by the reflective mirror 32, the filter 35 fo^Wfarescence is arranged in the 
state of crossing perpendicularly to the optical axis. This filter 35 for fluorescence makes only a fluorescence component 
ri penetrate among the light bent by the reflective mirror 32. 
[0024] Moreover, on the optical path of the light which penetrated the filter 35 for fluorescence, the reflective mirror 33 
is arranged in the state of making the angle of 45 degrees to the optical axis of the light which penetrated the filter 35 
for fluorescence. On the optical path of the light reflected by this reflective mjrror 33, the image intensifier (henceforth 
"H") 34 which amplifies sharply the luminosity of the image which carried out image formation of the flux of light from 
an ocular 16 by image formation optical-system 33a is instaljed. The image by the fluorescence of the photographic 
subject with which the luminosity was amplified by this H34 is transmitted as a fluorescence observation image to CCD 
camera 41 for fluorescence observation arranged at the injection side of H34 by the image formation optical system 
which has been arranged between H34 and CCD camera 41 and which is not illustrated. 

[0025] By image formation optical-system 30a, CCD camera 31 picturizes the usual observation image by which image 
formation was carried out, generates a video signal, and outputs this video signal to the video transfer device 40. 
Moreover, CCD camera 41 picturizes the fluorescence observation image transmitted from the image formation optical 
system which is not illustrated, generates a video signal, and outputs this video signal to the video signal transfer device 
40. 

[0026] The video transfer device 40 chooses either of the video signal inputted from CCD camera 31, and the video 
signal inputted from CCD camera. 41, and transmits it to a monitor 50. A monitor 50 displays a photographic subject's 
picture (the usual observation image of a body tissue, or fluorescence observation image of a body tissue) on the screen 
based on the video signal inputted from the video transfer device 40. 

[Composition of a light filter] Next, the composition of the light filter 22 in fluorescence observation endoscope 
equipment, i.e., the filter for excitation light, and the filter 35 for fluorescence is explained. 
[0027] The filter 22 for excitation light consists of white-board gl ass which makes a substrate, and a vacuum 
evaporationo film formed in both sides of this white-board glass. The filters 35 for fluorescence differ in the filter 22 for 
excitation light, and consist of color sheet glass (equivalent to colored glass) which makes a substrate, and a vacuum 
evaporationo film (equivalent to a wavelength-selection transparency membrane layer) formed in both sides of this color 
sheet glass. The coloring matter glass of the tabular which does not penetrate the light of a wavelength field shorter 
than about 400nm light at all is used for color sheet glass. 

[0028] Specifically, the color sheet glass of "Hoya L-42" by Hoya Corp. is used for the filter 35 for fluorescence as a 
substrate. This color sheet glass has the part light-transmission property which does not penetrate the light of a <• 
wavelength field shorter than about 410nm light at all, as shown in drawing 2 . moreover, the vacuum evaporationo film of 
the filter 35 for fluorescence consists of a vacuum evaporationo film of 1 75nm of thickness formed in one side of a 
substrate, and a vacuum evaporationo film of 1 13nm of thickness which the substrate was alike on the other hand, and 
was formed The vacuum evaporationo film formed in one side of a substrate consists of a film of 50 layers formed by 
carrying out the vacuum evaporationo of the matter of a refractive index 2.249, and the matter of a refractive index 
1 .489 by turns, moreover, the vacuum evaporationo film which the substrate was alike on the other hand, and was 
formed consists of a film of 47 layers formed by carrying out the vacuum evaporationo of the matter of a refractive 
index 2.249, and the matter of a refractive index 1 .489 by turns 

[0029] Drawing 3 is a graph which shows the part light-transmission property of the filter 22 for excitation light, and the 
filter 35 for fluorescence. As shown in drawing 3 , the filter 22 for excitation light penetrates only the light of a 
wavelength field shorter than about 460nm light. On the other hand, the filter 35 for fluorescence penetrates only the 
light of a 480nm - about 585nm wavelength field. Thus, the filter 22 for excitation light and the filter 35 for fluorescence 
have the composition that mutual transmitted wave length fields do not overlap at all. That is, the filter 35 for 
fluorescence has composition which penetrates only the light of the wavelength field of the fluorescence emitted by the 
living body, while shading completely the light which penetrated the filter 22 for excitation light. 

[Operation of fluorescence observation endoscope equipment] Next, operation of fluorescence observation endoscope 
equipment is explained. As a premise of operation, the point (nose of cam of the insertion section 1 1) of an endoscope 
10 shall be inserted in the living body, and it shall be arranged near the body tissue which should observe, and the power 
supply of the light source section 20 of fluorescence observation endoscope equipment, the image pck-up section 30, 
the video transfer device 40, and a monitor 50 shall be switched on. 

[0030] Operation of the fluorescence observation endoscope equipment at the time of observation is usually explained to 
the beginning. Usually, when observing, the filter 22 for excitation light of the light source section 20 is made into the 
state where it evacuated out of the lighting optical path of the light source lamp 21. Moreover, it considers as the state 
where it evacuated, from the optical path of the light which the reflective mirror 32 of the image pck — up section 30 is 
injected from an ocular 16, and carries out incidence to CCD camera 31. 

[0031] If lighting light (white light) is emitted from the light source lamp 21 by powering on of the light source section 20, 
the lighting light will be irradiated through LGFB17 and the luminous-intensity-distribution lens 19 by him at a body 
tissue. Then, an observation port 18 is penetrated, by the object optical system 15, image formation of the reflected light 
from a body tissue is usually carried out as an observation image, and it is introduced in the image pck-up section 30 
through IGFB14, an ocular 16, and image formation optical-system 30a. Within the image pck-up section 30, the usual 
observation image in which image formation was carried out by image formation optical-system 30a is usually picturized 
by CCD camera 31 for observation, is changed into a video signal, and is outputted to the video transfer device 40. This 
video signal is transmitted to a monitor 50 with the video transfer device 40. And a living body's usual observation image 
is displayed on the screen of a monitor 50. 

[0032] Next, operation of the fluorescence observation endoscope equipment at the time of fluorescence observation is 
explained. When performing fluorescence observation, the filter 22 for excitation light of the light source section 20 is 
made into the state where it was inserted in the lighting optical path of the light source lamp 21. Moreover, the reflective 
mirror 32 of the image pck-up section 30 is made into the state of crossing at the angle of 45 degrees to the optical axis 
of an ocular 16. 

[0033] If lighting light (white light) is emitted from the light source lamp 21 by powering on of the light source section 20, 
the lighting light will be irradiated by him by the filter 22 for excitation light. Then, the filter 22 for excitation light makes' 
only the light (excitation light) of the wavelength field shorter than about 460nm light among the white lights penetrate. 
Incidence of this excitation light is carried out to the incidence end face of LGFB13, and it is irradiated by the body 
tissue through the luminous-intensity-distribution lens 19 through the inside of LGFB17. The fluorescence of a 480nm - 
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about 600nm wavelength field is emi^B-om a body tissue by this. 

[0034] At this time, the fluorescence^rotted from the body tissue and the reflected light otThe excitation light irradiated 
to the body tissue will be in the state of carrying out incidence at an observation port 18. That is, by the object optical 
system 1 5, image formation of the image of a body tissue which consists of excitation light and fluorescence is carried 
out, and it is transmitted to eye contacting part 12a through IGFB14. And the light injected from each point of the 
injection end face of IGFB14 is introduced into the image pck-up section 30 through an ocular 16. 
[0035] Within the image pck-up section 30, it is reflected by the reflective mirror 32 and incidence of the light injected 
from the ocular 1 6 is carried out to the filter 35 for fluorescence. The filter 35 for fluorescence makes only the light of a 
480nm - about 585nm wavelength field penetrate among the. light which carried out incidence. That is, an excitation light 
component is removed. Then, it is reflected by the reflective mirror 33 and the fluorescence observation image image 
formation was carried out [ the image ] by image formation optical-system 33a carries out incidence of the light which 
penetrated the filter 35 for fluorescence, i.e., the fluorescence, to the plane of incidence of H34. Within H34, the 
fluorescence observation image formed of image formation optical-system 33a is amplified, and is transmitted to CCD 
camera 41 for fluorescence observation through the image formation optical system which is not illustrated. 
[0036] The fluorescence observation image transmitted to CCD camera 41 is picturized by this CCD camera 41, is 
changed into a video signal, and is outputted to the video transfer device 40. The video transfer device 40 transmits the 
video signal inputted from CCD camera 41 to a monitor 50. A monitor 50 displays a living body's fluorescence 
observation image on the screen based on the inputted video signal. 

[0037] Since the fluorescence observation image displayed on a monitor 50 at this time consists of only fluorescence 
components in the 480nm - about 585nm wavelength field which penetrated the filter 35 for fluorescence and does not 
contain the excitation light component at all, it is a bright clear image. Therefore, the observer of a monitor 50 can 
diagnose the existence of a living body's disease etc. proper. 

[Effect of an operation form] Since according to this operation form it is produced when the fluorescence filter 35 forms 
a vacuum evaporationo film in a color sheet glass substrate, light of a wavelength field shorter than the light which is 
about 480nm which the conventional filter for fluorescence (refer to drawing 4 ) makes penetrate is not made to 
completely penetrate. Therefore, the filter 35 for fluorescence can shade completely the excitation light which 
penetrated the filter 22 for excitation light, and can make only the fluorescence emitted from a living body penetrate. 
Therefore, the fluorescence observation endoscope equipment by this operation form can display on the screen of a 
monitor 50 the proper fluorescence observation image which consists only of a fluorescence component. 
[0038] Moreover, the filter 35 for fluorescence by this operation form is produced using the color sheet glass which has 
a part light-transmission property near the part light-transmission property which the completed filter for fluorescence 
should have. For this reason, the light trefer to drawing 4 ) of wavelength shorter than the about 370nm light made to 
penetrate when the filter for fluorescence was produced using a white-board glass substrate can be shaded completely. 
For this reason, only the number of layers required in order to make rapid the standup of the part light-transmission 
property of the filter 35 for fluorescence is sufficient for the number of layers of a vacuum evaporationo film. That is, a 
vacuum evaporationo film can be formed by the few number of layers. Therefore, the increase in a routing and the rise of 
cost concerning vacuum evaporationo film formation can be suppressed. Moreover, possibility that a vacuum 
evaporationo film will exfoliate from the substrate of the filter for fluorescence can also be stopped. 
[0039] In addition, although the color sheet glass of "Hoya L-42" was used for the substrate of the filter 35 for 
fluorescence of this operation form, "Y-44" by Hoya Corp. and "Y-46" may be used for color sheet glass. The part 
light-transmission property of these color sheet glass of "Y-44" and "Y-46" is shown in drawing 4 . However, in 
producing the filter 35 for fluorescence using "Y-44" or "Y-46", according to a light-transmission property, it forms a 
vacuum evaporationo film that much. 

[0040] Moreover, with this operation form, although the filter 35 for fluorescence of fluorescence observation endoscope 
equipment was explained, the light filter by this invention is not restricted to this operation form. For example, it may be 
produced when the filter 22 for excitation light forms a vacuum evaporationo film in color sheet glass. In this case, it is 
more desirable than about 460nm light as a colored-glass substrate to use the color sheet glass which does not 
penetrate the light of a long wave length field. In addition, the light filter of this invention can be carried out widely as the 
light filter which constitutes an optical instrument, a band pass filter, etc. 

[0041] Moreover, the transmitted wave length field of a light filter can be suitably set up according to the use of a light 
filter. Moreover, as long as the completed light filter becomes what has the part light-transmission property meant 
before the production, the number of layers of the part light-transmission property of a color sheet glass substrate and 
the quality of the material of a vacuum evaporationo film, a kind, and a film etc. can be set up suitably. Moreover, the 
light filter could be produced by forming a vacuum evaporationo film only in one side of colored glass. 
[0042] 

[Effect of the Invention] Even if it lessens the number of layers of the film formed in a substrate, only the light of a 
proper wavelength field can be made to penetrate according to the light filter by this invention. Moreover, according to 
the fluorescence observation endoscope equipment by this invention, it can compare with the former and fluorescence 
observation of a body tissue can be performed proper. 
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DESCRIPTION OF DRAWINGS 



.Brief Description of the Drawings] 

; Drawing 1 ] The whole fluorescence observation endoscope equipment block diagram by this operation gestalt 
Drawing 2 1 The graph which shows the part light-transmission property of the color sheet glass which constitutes the 

1 ter for fluoresfienrfi chnwn in Hrau/inrr 1 "'° 



filter for fluorescence shown in drawing 1 

l^ano^efi tar for'te^ence"' 8 ^ light_transmission P r °Perty of the filter for excitation light shown in drawing 

[Drawing 41 The graph which shows the part light-transmission property of color sheet glass of making the modification 
or tnis operation gestalt 

[Drawing 5] The graph which shows the part light-transmission property of the conventional filter for excitation light and 
the filter tor fluorescence ' 
[Description of Notations] 
18 Filter for Fluorescence 
22 Filter for Excitation Light 
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